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NEW SYNTHESIS OF VINYL SELENIDES
NUCLEOPHILIC SUBSTITUTIONS OF UNACTIVATED VINYL HALIDES BY SELENIDE ANIONS

M. Tiecco,* L. Testaferri, M. Tingoli, D. Chianelli, and M. Montanucci

Istituto di Chimica Organica, Facoltd di Farmacia, Universita di Perugia, Italy

Abstract. Alkyl and aryl selenide anions react with unactivated vinyl halides, in
dipolar aprotic solvents, to give alkyl or aryl vinyl selenides in good yields.
These reactions are stereospecific and occur with retention of configuration.

Vinyl selenides have attracted considerable attention in the last few years

in view of their importance as synthetic precursors of several organic compounds.1
In connection with our recent works on the reactivity of unactivated aryl halides
with sodium alkanethiolatesz‘ or lithium alkyl selenides5 and of vinyl halides
with sodium alkanethiolates,6 we report a convenient new synthesis of vinyl
selenides. Good yields of vinyl selenides are obtained from the reaction of vinyl
halides with selenide anions in dipolar aprotic solvents (HMPA, DMF, DMA).
These new reactions also have a considerable mechanistic interest since they
represent examples of nucleophilic vinyl substitutions occurring on unactivated

substrates. As shown below in the case of the (E)- and (Z)-B-bromostyrenes these

reactions are stereospecific and occur with retention of configuration.

Ph\ _ Ph
\ + RSe ——— = + Br
Br

Ph Br _ Ph SeR
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The vinylic substrates employed in the present work were the (E)- and (Z)-
B-bromostyrenes, the (E)- and (Z)-l1-chloro-2-phenylthioethenes and the (E)- and
(Z)—1—chloro-2—phenylselenylethenes.7 These were allowed to react with MeSeli
(obtained from methyllithium and elemental seleniumS) and with PhSeNa (prepared
from diphenyl diselenide by reduction with sodium in HMPA or with NaH in DMF).
Also investigated were the reactions of the two B-bromostyrenes with the
a—C10H7SeNa and the p-(MeZCHS)C6H45eNa. These aryl selenide anions were
obtained from the corresponding methyl selenides by dealkylation with sodium in
HMPA or in DMA.A’ 5

A typical experimental procedure is as follows. To a solution of the selenide
anion (0.015 mol), in HMPA, DMF or DMA (20 ml), the vinyl halide (0.01 mol)
was added and the mixture was stirred under nitrogen at the temperature and
for the time indicated in the Table. The progress of the reaction was monitored
by glc and tlc. The reaction mixtures were worked up in the usual way and the
products were purified by column chromatography.8 Reaction conditions and
reaction yields are collected in the Table. Although HMPA seems to be the most
efficient solvent, the results obtained demonstrate that these reactions occur in
good yields in DMF or DMA also.

On the basis of the observed stereochemical course we suggest that the
reactions described above can be considered as bimolecular substitutions which
involve nucleophilic attack at the vinylic carbon atom holding the leaving
halogen atom, as suggested in the case of the related reactions effected by the
alkanethiolate anions.

Owing to the extremely simple experimental conditions employed and to the
good yields obtained the present procedure can be considered a very convenient

general method for the synthesis of vinyl selenides.9

Acknowledgment. We gratefully acknowledge financial support from the Consiglio
Nazionale delle Ricerche, Roma, and Ministero della Pubblica

Istruzione, Italy.



av 2! v
ARV ‘3371 "ZH I8 = I ‘S9'9 ¢ ‘g9 @

4977

1T T
99 av q v 9 9 av q v 9 9
‘Tato :Hx ‘ZH 1°8 = [ ‘GG6'9 ¢ ‘G9°9 ¢ ‘"0 :Hn ‘ZH I'8 = [ ‘v'9 9 ‘S'g ¢ ‘Ta D CHH *Dot—2S = an “(Dol=SY = dW OH.p#ﬂAV
DoS—v¥ = sz *0oE-19 = azw ‘VHQ UI_ Csuotintos mﬁoao UT pepJoosd aJam ea3oeds Jwu paTtJtoeds oSTMISUIO SSayfup ‘juezsuocd Jurld
-nod J18ya 03 pue suojoad OTUTISTO OM3 dY3 JO 3JTYS TedIwsyd ayjz 03 J8JaJ ejep wmmseu *pekoTdws spITeY TAUTIA JO JUNOWE 8Y] WOIF

pasjernoTed pue Aydeafojewodyo uwnjod J93Je s3onpoad pejeTOST Uo pased_ +sptnbtt agam sjonpoad uorjoeea Syl PeTJIOLds SSTMISYJZO

ssoTuUn  *YWAd JO JWJ UT 3NO POTJJIRO SUOIZORaJ 8yl 03 J9Jad sossyjusaed utr pajJaodag ssnyea a3yl "YdWH UT UNJ 9J9M SUOT3OBSI 9yl
e

q
1°L 85 YdaSHO=HDoSUd~(Z) € se agud
T \uln/
N_mm ‘9 85 SWeSHO=HD®SUd~(Z) T ge 8o 0 agud
10
S8°9 08 UdeSHO=HD®SUd~-(d) ve se asud /l/
2°S1 55°9 6°9 (LL) 6L SWSSHO=HDPSUd— (1) (L) z ¥4 e asud
8’9 S9 YdOSHI=HOSUd~(Z) 2e se agud
. I\
5979 (g8) v OWOSHO=HOSUd—(Z) (s) T T4 289K 1) sud
G'vl 5G9 S.'9 95 UYdoSHO=HOSUd—(4) oz sz agud ™ \__
S vl g2 9 S.°9 S8 3WOSHO=HOSUd~(H) T se e /mﬁ
2 V9 v 9 2
2-o1 L9 S6°9 o(2L) SL :a-A SWHOS) H D9SHO=HOUd-(Z) (2T} 2 0z1 98 H O(SHO =n)—d
L 0T L 0T
2°01 9'9 g8'9 €9 ©0="H~ "D98HO=HOUd-(Z) € 02t °g"H 0O-®
201 SL°9 6'9 (59) 09 gHd®SHO=HOUd~(Z) (1) T 021 asud —
17—\
2°01 5°9 G$8°9 (95) L9 SWaSHD=HOUd-(Z) (v) S°0 ge g9 ad ud
2 v 9 v 9 g
2°91 g8°9 T°L oBmv S8 zHaTA SWHDS) H 09SHO=HOUd-(13) mﬁms S ozt 98 H O(SHD eW)-d
L 0T £ 01
0°91 G9'9 S04 GL ©-"H  "DOGHI=HOUd—(d) g'e 021 88 H 0-®
ad
0°91 89 ST'L (eL) e8 UddSHI=HOUd~(¥) (9) T 02t agud \
-\
0°91 S6°9 0°L (64) 28 eWeSHO=HOUd— (1) (8) s'0 se agop ud
av d v
r (%) () swiL (Do) rdusy uotuy
Juu-H JPTeTA %Esoﬁmm TAUTA uoT3oesy uot3oeay spIuaTeg opTTeH TAUTA
p T

s1qe
e 198l



4978

References and Notes

1)

2)

3)

4)

5)

6)

7)

9)

10)

11)

J.V. Comasetto, ].Organomet. Chem., 253, 131 (1983).

H.J. Reich, W.W. Willis, and P.D. Clark, ]J. Org. Chem., 46, 2775 (1981).

D.H.R. Barton, G. Bashiardes, and J.L. Fourrey, Tetrahedron Lett.,
1287 (1984).

L. Testaferri, M. Tiecco, M. Tingoli, D. Chianelli, and M. Montanucci,

Synthesis, 751 (1983) arid references cited therein.

M. Tiecco, L. Testaferri, M. Tingoli, D. Chianelli, and M. Montanucci,
J. Org. Chem., 48, 4289 (1983).

M. Tiecco, L. Testaferri, M. Tingoli, D. Chianelli, and M. Montanucci,

. Org. Chem., 48, 4795 (1983).

(Z)-PhSCH=CHC1 and (Z)-PhSeCH=CHC1 were obtained from the reaction of
(Z)-CHC1=CHCl with PhSNa and PhSeNa, respectively. The (E)-isomers were
instead prepared by adding PhSCl and PhSeCl to acetylene.

In every case the reaction mixtures were analyzed by glc and nmr and the
reactions were found to be almost completely stereospecific (less than 5% of
the undesired stereoisomer was present). The (E)- or (Z)- configurations
could be easily assigned on the basis of the value of the coupling constant

between the two ethylenic protons,

The synthetic interest of these reactions 1is further increased by the fact
that the vinyl methyl selenides can be easily demethylated to give vinyl
selenide anions which then react with a variety of halides. Interesting
enough these reactions occur with retention of configuration (Unpublished

observation from this laboratory),

N. Petragnani, R. Rodriguez, and ].V. Comasetto, ]J. Organomet. Chem., 114,
281 (1976); S. Raucher, M.R. Hansen, and M.A. Colter, ]. Org. Chem., 43,
4885 (1978).

D.J. Gulliver, E.G. Hope, W. Levason, S5.G. Murray, D.M. Potter, and
G.L. Marshall, ]J. Chem. Soc. Perkin Trans. 11, 429 (1984).

(Received in UK 26 July 1984)



